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Contracting skeletal muscles generate 
reactive oxygen species ( ROS ) and 
prolonged and intense exercise can result in 
oxidative damage to cellular constituents. On 
the other hand, it has been known that ROS 
activates the signaling kinases which regulate 
several skeletal muscle adaptations. However, 
the effects of antioxidant supplementation on 
exercise-induced activation of signal 
transduction pathways of skeletal muscle 
adaptation have not been clarified. The 
purpose of this study was to determine the 
effects of antioxidant supplementation on 
oxidative stress and exercise-induced 
activation of signal transduction pathways of 
mitochondrial biogenesis in mice skeletal 
muscle. 
C57BL/6J mice were allocated into 3 
groups; control (Con) group, exercise (Ex) 
group or antioxidant supplemented exercise 
(Ex + AO) group. The mice of Ex + AO group 
were administrated vitamin C and vitamin E 
for two weeks.  
The mice of the Ex and Ex + AO group were 
subjected to 25 m/min treadmill running for 
90 min. After the exercise, muscle was 
dissected for the measurement of AMPK and 
p38MAPK phosphorylation and markers of 
oxidative stress. 
AMPK phosphorylation was increased by 
exercise (P<0.05). However, antioxidant 
supplementation did not alter the increased 
AMPK phosphorylation by exercise. P38MAPK 
phosphorylation was increased by exercise 
(P<0.05). This increase was inhibited by 
antioxidant supplementation. No significant 
changes in markers of oxidative stress and 
antioxidant capacity were observed following 
exercise and antioxidant supplementation at 
present. However, hydrogen peroxide in 
skeletal muscle tended to be increased by 
exercise (P=0.06) and this tendency was 
abolished by antioxidant supplementation.  
These results suggest that ROS participate 
in the activation of AMPK. 
 
 
 
 
 
